Abstract. The influence of the botanical origin (French oak: Quercus petraea and American oak: Quercus alba), toasting level and if the barrel were new of previously used during one year have been studied. Results indicate that French oak released significant higher amounts of ellagitannins than American oak. Toasting level also exert a great influence. The higher the toasting level the lower the ellagitannin concentration in wines. Finally, the use during one year of the barrels drastically decreases the ellagitannin concentration in wines. Consequently, it can be concluded that the origin of oak, the toasting level and especially the previous use of the barrels have a very significant influence on the final ellagitannin concentration in wine, and probably on its sensory impact.
Introduction
High-quality red wines are traditionally aged in oak barrels to improve their sensorial characteristics. Oak aging causes some interesting changes in red wines, leading to color stabilization, lower astringency, and the disappearance of excess vegetative notes [1] [2] [3] [4] . The contact with oak wood also enriches the wine in many volatile substances that improve the intensity and complexity of the wine's aroma [5] and also in some non-volatile substances like ellagitannins [6] , which contribute to wine texture sensations such as astringency and mouthfeel [7] .
The interest of wineries and cooperages in how the botanical origin and the toasting level affect wine's composition and quality has led to numerous studies [8] [9] [10] . However, most of them are related with the aromatic aspects and only a few have targeted the study of the ellagitannin release [11, 12] . Moreover, these latter studies were performed only with new barrels, which entail a lack of information about what happens with used barrels. For that reason, the aim of this study was to compare the contribution of ellagitannins of new oak barrels and one-year-used barrels in order to know the depletion rate of oak wood in these substances.
Materials and methods
Six American oak (Q. alba) and six French oak (Q. petraea) barrels were used in this study. For each type of oak, three toasting levels were used, light, medium and heavy so that there were two barrels for each experimental group. The experience was performed during two years with two red wines of 2012 and 2013 vintages (Cabernet Sauvignon, AOC Tarragona, Spain) which were maintained in the barrels for 12 months. In this way, the first wine was aged in new barrels whereas the second wine was aged in the same barrels which have already been used for a year. After the experience, ellagitannins were analyzed by HPLC [13] . The ellagitannins were identified by matching the retention time and spectral data (DAD-UV-vis and MS/MS) with those of authentic standards.
Results and discussion
Figure1 shows the total and individual ellagitannin concentrations after 12 months of barrel aging in new and 1-year used American and French barrels.
This figure graphically illustrates what really happens after the most common time period for wine aging. These graphics clearly show the importance of the selection of the characteristics of the barrel in terms of their contribution of ellagitannins to wine. Overall, French oak release a significant higher amount of ellagitannins than American oak. The toasting level also exerts a great influence on ellagitannin levels in wine. Specifically the higher the toasting level the lower the ellagitannin content. Finally, the use of the barrel during one year drastically decreases its contribution in ellagitannins to wine during aging in all experimental conditions.
The theoretical sensory impact of the ellagitannins present in the different wines ( Ei/Ti) was calculated using the individual threshold of the different ellagitannins previously reported [14] in order to show the hypothetic importance of the contribution of the different barrels with regard to this family of phenolic compounds Figure 2 shows the theoretical contribution of new and used French and American barrels in terms of ellagitannin release. Once again, these results confirms that the sensory contribution of ellagitannins released by French oak are significant higher than in American oak and decrease when the toasting level is higher. Moreover, it seems that the use of the barrels, even by only one year drastically reduce the contribution of ellagitannins during wine aging.
In short, it can be concluded that the origin of oak, the toasting level and especially the previous use of the barrels have a very significant influence on the final ellagitannin concentration in wine, and probably on its sensory impact.
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